Abstract
INTRODUCTION
Moxibustion is a noninvasive traditional Chinese naturopathic method that uses the heat generated by burning ignited mugwort indirectly at acupoints along acupuncture channels or on specific parts of the body to prevent or treat disease. [1] [2] [3] Moxibustion has a long history and research has shown its effectiveness for 364 different conditions, 4 such as hypertension, 5 stroke rehabilitation, 6 cancer care, 7 ulcerative colitis, 8 constipation, 9 breech presentation, 10 pain conditions, 11 and rheumatic conditions. 12 Recently, more and more people are aware of the use of complementary replacement therapy, such as moxibustion, which can effectively prevent and cure diseases. However, the increased prevalence of moxibustion use has led to greater discussion of the effects of moxa smoke. Based on long-term clinical practice, most experienced traditional Chinese medical doctors believe that smoking moxibustion is more effective than smoke-free moxibustion. However, many individuals feel unpleasant after contact with moxa smoke; some even experience obvious symptoms such as tearing and cough and either avoid moxibustion or choose smoke-free moxibustion. In addition, moxa smoke contains harmful ingredients, such as particles, carbon monoxide, fly-ash, nitrous oxides, monoaromatic hydrocarbons, and formaldehyde. 13, 14 Thus, the safety of moxa smoke has been questioned by moxibustion users and hospital managers, and it is an issue that may hinder the acceptance and development of moxibustion. There is mounting research evidence from various studies, including animal toxicology experiments, regarding moxa smoke's clinical application, chemical composition, and safety. However, no definitive conclusions have been drawn yet about the safety of moxa smoke and there are no studies on the safety of moxa smoke for acupuncture practitioners. A recent study by Wang et al 15 of 402 subjects exposed to moxa smoke showed that the most notable effects of moxa smoke exposure were in areas with exposed mucous membranes, such as the eyes, nose, and throat. However, only 56 out of 402 of Wang et al 's subjects were acupuncture/moxibustion practitioners, accounting for only 13.93% of their respondents. Therefore, their study did not fully address the effects of moxa smoke on acupuncture/ moxibustion practitioners. In this study, a self-report questionnaire was designed to investigate the physical effects of moxa smoke on acupuncturists with long-term exposure to moxa smoke, and to consider the association between physical symptoms and gender, age, tobacco use, secondhand smoke (SHS) exposure, and exposure duration.
METHODS

Ethics, consent, and permissions
All procedures were designed according to the Declaration of Helsinki's ethical principles for medical research involving human subjects. The study protocol was ethically reviewed and approved by the Ethics Review Committee of the Teaching Hospital of Chengdu University of Traditional Chinese Medicine (2015KL-003). Before inclusion, all procedures and benefits of the study were explained to participants.
Study design
This was a descriptive, epidemiological study that used a self-report, web-based questionnaire. After a literature review and expert consultation, we developed an initial questionnaire comprising 50 symptoms relating to five physiological systems. A total of 83 acupuncturists completed this initial questionnaire, which was then modified based on the results and participant suggestions. Subsequently, we conducted a second pre-investigation of 733 participants using the modified questionnaire. Following analysis of these results and expert consultation, the final questionnaire used in the survey was designed. This contained 13 items focusing on the respiratory system, ocular responses, and nasal responses. Access to the questionnaire was via a two-dimensional code and a special link on the Sojump online research system (www.sojump.com, Shanghai, China). The survey was carried on a moxibustion-related Internet platform and participants could attend the survey by mobile or smart equipment. A numbering system was used to record participants. If participants did not respond to the first questionnaire, a second questionnaire was sent 2 d later.
Survey participants
According to the information obtained from our previous investigation and the moxibustion Internet platform, acupuncture practitioners who had worked continuously with moxa for over 2 months were targeted. The inclusion criteria were (a) individuals aged 20-60 years, and (b) individuals willing to participate and who were able to understand the study questionnaire.
Content of questionnaire
The questionnaire comprised three parts: (a) personal information: age, tobacco use, passive exposure to tobacco smoke, and respiratory system condition, (b) in-formation about moxibustion practice: length of time practicing moxibustion, frequency of moxibustion practice per week, number of moxa used each time, and duration of exposure each time, and (c) physical symptoms after exposure to moxa smoke, such as cough, phlegm in the throat, asthma, shortness of breath, dyspnea, tearing, dry eyes, eye itchiness, ophthalmodynia, dry nose, rhinobyon, sneezing, and running nose.
Survey methods
This study was conducted using the Sojump online research system, which maintains one of the largest online investigation panels in China. In September 2015, we distributed the questionnaire (which was named Investigation of physical symptoms from moxibustion practice) via a popular public network platform and sent the two-dimensional code and a special link to participants. We asked hospitals to disseminate and promote the questionnaire as widely as possible. The study objectives, inclusion criterion, content, method, and potential problems were clearly marked in the guidance notes. Real-name registration was used to restrict each participant to one questionnaire to avoid data duplication. Only questionnaires that were at least 70% complete were analyzed. The survey lasted until January 2016.
Data management and analysis
All analyses were performed using SPSS version 21 (IBM Corp., Armonk, NY, USA). For comparisons, the χ 2 test was used to analyze the incidence of respiratory, ocular, and nasal symptoms. Logistic regression analysis was used to assess the association between each variable and the incidence of symptoms. Variables were selected based on the literature and on correlations within our data set. P-values of less than 0.05 were considered statistically significant.
RESULTS
Demographic and clinical characteristics
A total of 860 acupuncturists returned the questionnaires, and 858 participants (560 women and 298 men) were included in the analysis (two incomplete questionnaires were excluded). Most participants were aged 26-40 years (63.17% ), 5.94% of participants smoked, and 94.06% (n = 807) were non-smokers. Regarding exposure duration time, about 42.42% of participants had worked in a moxa smoke environment for 5-10 years. Over half of participants had been exposed to SHS and 38.11% had no SHS exposure. Only 13.87% respondents suffered from respiratory diseases (Table 1) .
Symptom frequency
Totally 186 of the 858 respondents had symptoms of cough (21.68% ), 126 had phlegm in the throat (14.69% ), 45 suffered from asthma (5.24% ), 70 had dyspnea (8.16%), 64 had shortness of breath (7.46%), 244 had dry eyes (28.44% ), 147 had eye itchiness (17.13% ), 132 had ophthalmodynia (15.38% ), 283 had tearing (32.98%), 235 had dry nose (27.39%), 77 had rhinobyon (8.97% ), 82 had running nose (9.56% ), and 131 had sneezing (15.27% ). The four most frequent symptoms were tearing, dry eyes, dry nose, and cough; the three least frequent symptoms were asthma, shortness of breath, and dyspnea. The average incidence of ocular symptoms was significantly higher than the incidence of nasal and respiratory symptoms (P < 0.05) (Figure 1 ).
Associated factors
Factors (gender, age, tobacco use, SHS exposure, and moxa smoke exposure time) associated with the frequency of symptoms were analyzed (n = 858). Logistic regression analysis showed that the incidence of cough 
DISCUSSION
There are some differences between our results and those of Wang et al 's 15 in the frequency and extent of the symptoms. First, the most frequent symptom for acupuncturists in our study was tearing, whereas the most frequent symptom in Wang et al 's study was dry throat. Second, the average occurrence of physical symptoms was higher in our study than in theirs. Different objectives, sample size, questionnaire distribution, different questionnaires and work environment may explain these inconformity. For instance, patients exposed to moxa smoke for only 2 months were included in Wang et al 's study. However, the physical symptoms of patients exposed to moxa smoke for such a short period may disappear if the clinic subsequently provides a more spacious area with good ventilation. We believe that more attention needs to be paid to the occupational health of medical doctors and staff, who have the closest contact with moxa smoke for the greatest length of time. We found that the frequency of tearing and cough was higher in females than in males, suggesting gender differences in the occurrence of these physical symptoms. These results may be explained by a lower cough threshold and a higher prevalence of dry eyes in females. Previous studies have shown that angiotensin-converting enzyme inhibitors induce cough more frequently in women than in men, 18 and a study on ocular diseases demonstrated that females have a shallower anterior chamber and a narrower anterior chamber C o u g h S n e e z i n g The four most frequent symptoms were tearing (32.98%), dry eyes (28.44%), dry nose (27.39%), and cough (21.68%). The three least frequent symptoms were asthma (5.24%), shortness of breath (7.46%), and dyspnea (8.16%). The average frequency of ocular responses was significantly higher than of nasal and respiratory symptoms (P < 0.05). angle, which partly explains why females are more likely to experience cough and tearing after exposure to moxa smoke. 19 The associations between symptoms and the other factors were more complicated. First, we found that the frequency of eye itchiness and ophthalmodynia decreased with age in acupuncturists older than 25 years. However, moxibustion exposure duration greater than 20 years was associated with an increase in eye itchiness. However, shortness of breath was less frequent in participants with close contact with moxa smoke for 5-20 years compared with acupuncturists with less than 5 years practice. We found that SHS exposure was not associated with symptoms and, more interestingly, that smokers reported less incidence of phlegm in the throat than non-smokers. Our results suggest that comprehensive long-term evaluation methods are needed to accurately assess the safety of moxa smoke. For example, some studies have measured indoor air quality, levels of carbon dioxide and several other volatile organic compounds generated by moxibustion. Their results have shown that neither volatile organic compounds nor carbon dioxide present a safety hazard under normal operating conditions. 20 Another study tested the gaseous pollutants in environmental moxa smoke. 21 The results demonstrated that the levels of carbon dioxide, carbon monoxide, sulphur dioxide, and nitrogen dioxide produced from combustion of 4 g of moxa floss did not exceed present international air quality standards and occupational exposure limits. Other studies have found that the particulate matter mass concentrations from moxa floss combustion can exceed internationally recommended levels, but these may not be as injurious to human health as has generally been assumed. 22, 23 Moreover, a subchronic toxicity study of moxa smoke in animals concluded that moxa smoke has no obvious immediate or delayed toxic effect on the main tissues and organs. 24 Other researchers have supported the view that moxibustion performed in a typical environment is safe for humans, as the toxicity of moxa smoke depends on its concentration (the expected maximum concentration is 2.75 mg/m 3 ). 25 In conclusion, our findings suggest that the safety of moxa smoke may be influenced by many factors, such as age, gender, and duration of exposure; therefore, these factors should be taken into account when evaluating moxibustion safety. Moreover, interactions between these factors may have a large impact on safety evaluations. In addition, more objective assessment methods, such as lung function tests, olfactometry, nasal mucosa cell tests, and some ophthalmic tests, should be included in future studies. 
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